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Case report
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A 35-year-old male presented with headaches and fevers. MRI of his head showed skull-based infection
of the clivus extended to the right internal carotid artery. Blood and sinus cultures were positive for
Eikenella corrodens and Streptococcus anginosus. He had intravenous antibiotics and sinus washout. The
patient had full neurological recovery following this.
© 2020 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction
Skull based osteomyelitis is an uncommon condition that is
associated with a 10 % mortality rate and neurologic complication
rate of 30 %, as demonstrated by a retrospective study of 42
patients by Johnson et al. [1]. Involvement of Meckel’s cavernous
sinus can cause cranial nerve paralysis [1–5]. Patients can have
headaches, facial pain, and sinus tenderness. Infections of skull
base osteomyelitis can involve temporal, sphenoidal, or frontal
bones [1–4]. The incidence of pyogenic osteomyelitis has recently
increased, with case reports in the aging population, patients with
diabetes, leukemia, and in intravenous drug users [2–5]. The most
common organism is Staphylococcus aureus in 21 % and Pseudomonas aeruginosa in 19 % of patients, however oral pathogens have
been implicated as well [1].
Initial management when osteomyelitis is suspected is obtaining anaerobic and aerobic blood cultures [6]. Broad spectrum
antibiotics must be started as soon as possible and then
deescalated based upon sensitivities [6]. Blood cultures are
positive in cases of hematogenous osteomyelitis [6]. MRI of the
bone has a sensitivity of 82–100 %, and speciﬁcity of 75–96 % and
aids in the diagnosis of osteomyelitis [6].
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Eikenella corrodens is a gram negative facultative anaerobic
bacillus and is a part of the normal ﬂora of the upper respiratory
tract [7]. The pathogen can adhere to surfaces and create defenses
against host immune response, allowing the organism to infect
boney structures [8]. Streptococcus anginosus is a gram-positive
facultative anaerobe that is also part of the normal human ﬂora of
the upper respiratory tract [9,10]. The organism has been
implicated in cases of abscess formation, osteomyelitis to the
skull base and cranium, and to muscular structures surrounding
nearby anatomical structures [9,10].
Eikenella corrodens and Streptococcus anginosus have also been
implicated in co-infections, especially abscesses [11]. Theories of
this include coaggregation reactions of surface receptors of
the organisms and protection from host defenses by bioﬁlm
production through communication and creation of autoinducer 2
proteins. However, co-infection causing skull-based osteomyelitis
and contiguous spread to the internal carotid artery has not been
described in the literature before.
Case report
A 35-year-old male with a past medical history of meningitis at
the age of 3 presented to the emergency department due to severe
headaches for the past 5 days. He was not able to eat for several
days due to pain and states fevers. The pain started around his jaw
and also involved the head. The pain was worsened with leaning
forward. Physical exam was negative for cardiac murmurs or neck
stiffness. Lung exams were clear bilaterally. Other than headache,
neurologic exam was unremarkable. He had a white blood cell
count of 17.2 k/microliter (reference range 3.8–10.5 k/microliter).
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Figs. 1 and 2. Magnetic resonance brain with and without intravenous contrast axial T2 turbo spin echo showing osteomyelitis of clivus extending to cavernous sinus and the
internal carotid artery.

Lumbar puncture was unremarkable and showed 0 red blood cells,
0 white blood cells, segmented neutrophils of 1% (ref 0–6 %),
monocyte/macrophage 1 (ref 15–45 %), glucose 54 mg/L (ref 50 70
mg/dL), protein 42 mg/dL (ref range 15 45 mg/dL), and no fungal
elements, acid fast bacillus, or bacterial elements observed or
grown on culture.
The patient was initially started on oral Augmentin due to
concern for sinusitis and received 4 doses of that. Aerobic and
anaerobic blood cultures were positive for Eikenella corrodens and
Streptococcus anginosus on day 2. Both had sensitivities to
ceftriaxone, and therapy with ceftriaxone 2 g every 24 h was
initiated.
MR brain with contrast revealed abnormal enhancement of
clivus and right petrous apex on day 2, consistent with
osteomyelitis (Figs. 1–3 ). There was spread of infection to right
cavernous sinus, Meckel’s cave, right longus colli muscle, and
cervical 2 spine as shown on Figs. 1–3. There was also contiguous
spread causing occlusion of internal carotid artery due to
co-infection.

Ear, nose, and throat physicians were consulted. The patient had
bilateral endoscopic sinus scoping with sphenoidectomy. Right
sphenoid sinus was very purulent with exposed bone and was
washed. Studies show this improves patient mortality and allows
more complete resolution of the infection based on prior
interventions [2,12]. Neurosurgery was consulted due to extension
of the plaque to the right internal carotid artery. The decision was
made to not treat the right internal carotid artery occlusion with
antiplatelet medications or endovascular stenting, because there
was a high likelihood of infection causing the plaque based on
culture data and MRI imaging.
The patient was discharged with peripherally inserted central
catheter and received 6 weeks of ceftriaxone and signs and
symptoms resolved. He had resolution of his osteomyelitis,
contiguous structural infections, and of his right internal carotid
artery occlusion post antibiotics on MRI of his head three months
later.
Discussion
Skull based osteomyelitis is rare in an immunocompetent host.
A review by Johnson et al. reviewed 42 cases of skull-based
osteomyelitis. One fourth had paranasal signs and symptoms prior
to onset. 19 % of the infections were from Staphylococcus aureus,
and 21 % from Pseudomonas aeruginosa [2]. Our case is unique in
showing being the ﬁrst case showing both Eikenella corrodens and
Streptococcus anginosus causing skull-based osteomyelitis and is
also unique in showing internal carotid artery plaque.
An extensive literature review by Khan et al. showed cases of
skull-based osteomyelitis with involvement of the internal carotid
artery with resolution of infection after appropriate antibiotic
administration based on sensitivity results [2], and our study goes
along with this treatment approach.
The review by Johnson et al. also shows that most common
signs with skull based osteomyelitis involves headaches and
cranial nerve involvement [1]. The most common cranial nerves
includes cranial nerve VI, IX, and X [1,2]. Because of the mortality
rate of 10 %, prompt evaluation by clinicians is essential [1,2].
Consent

Fig. 3. Magnetic resonance brain with and without intravenous contrast sagittal T1.

Written and verbal consent was obtained by the patient for this
report.
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